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FOUNDATION ROLLING 
BRANDYWINE ARTERIAL EXTENSION (ROUTE 7) 
CITY OF BINGHAMTON, NEW YORK 


INTRODUCTION 


This report presents the information obtained 
from a field investigation of the effectiveness of a 
heavy pneumatic tired roller in compacting a loose 
retuss Till by Surzace rolling. : 

This investigation was conducted at the site 
of the proposed Brandywine Arterial Extension (Route 7) 
in the City of Binghamton, New York, The present 
foundation between Stations 51400 and 96400 of this 
project consists of a city dump fill, varying in age 
from approximately 1 to 15 years, and extending to a 
depth variable from 5 to 25 feet. 

The tests were undertaken to verify the 
belief that the upper layer of such a heterogeneous, 
loose fill could be compacted sufficiently by enor 
surface rolling to eliminate local weak spots, and to 
give a uniform bearing value capable of sunporting 
the intended fill embankments without distortion. The 
data obtained were necessary to determine the feasib- 
ility of this procedure of field construction, to 
prepare estimates of quantities, and to formulate 


specifications covering the work. — 
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Zo 
DESCRIPTION OF SITE 


The dump fill site within the limits of the 
Brandywine Arterial Extension extends approximately 
from Station 51400 to Station 96400. The fill is made 
up of the usual material found in such dump areas; 
including food refuse, paper and wood, glass, metals - 
such as tin cans and bed springs, ashes, and othr 
miscellaneous matter, such as rubber tires and rags. 
The various percentages of these materials vary widely 
with depth and in horizontal directions, depending upon 
the season of the year and the rate of dumping. Follow- 
ing the usual practices of land fill construction, a 
light cover of earth blankets the entire f111, which 
was placed with no specific effort to obtain compaction. 
The area consequently is a random, irregular fill, with 
wide variations in density and load carrying capacities. 
No record is available of the ages of the sections of 
tis Till, 

Prior to the construction of the dump fill 
this area was the location of a meandering creek in 
low flat lands, and consequently, the material under- 
lying the fill consists of unconsolidated muck, silt, 
and clay. In some locations scattered pockets of 
mixtures of fine sand, gravel, and silt, are found at 
varying denths below the original ground surface. 
Figures A-11 and A-1l2 of Appendix A show the depth of 
the dump fill and*the underlying soil profile within 


this area. 
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A review of the existing literature on 
the characteristics of land dump fills indicates that 
the settlement expected in such fills is due to two 
separate factors. The first of these is the settle+ 
ment due to physical factors and mechanical adjustments 
and accounts for the major vortion of the settlement, 

This physical scttlement can be subdivided 
into two components. The first component is the settle- 
ment due to the weight of the PHY Weect?. This vets 
has been measured to be approximately 30 percent of 
the height of fill, with 20 percent taking place during 
the first 6 months, and the romaining 10 percent during 
the following 18 months. The fill generally reaches 
stability under its own weight in approximately 3 years. 
The second component of the physical settlement is that 
which takes place due to a superimposed load on the fill, 
such as a highway fill or a structure. This settlement 
will continue for a period following construction, with 
the actual oe and rate being a function of the 
nature of the local fill material and the suynerimnyosed 
load. 

The second factor contributing to scttlement 
is that due to the decomposition of the refuse material 
in the fill. The amount of this settlement is relative- 
ly small, compared to the physical settlement, but it 
continues to take place for 30 or more years. However, 
experience has shown that, because of the minor value 


of this settlement, it is not necessary ‘to wait until 
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D6 
CONSTRUCTION METHODS CONS IDERED 


At a mecting held on February 15, 1949, at 
the Department of Public Works District Office in 
Binghamton, New York, which was sited etl: ee Messrs. 

F.W. Donovan, H.W. Morss, L.. Swank, and M.N. Sinacori, 
the various possible methods of construction were dis- 


cussed. Among thes: were the following: 


1. Removal of the unsuitable material by excavation 
and backfilling with acceptable borrow. This 
method was considered very expensive and imprac- 
tical due to: (a) the large quantities involved; 
(b) the problem of finding a suitable waste area 
well beyond the city limits, and its consequent 
long hauls and, (c) the sanitary precautions 
necessary for handling the material at the site 


and through the city streets, 


2. Building the fill on the foundation in its present 
state, without any excavation, and untreated in 
any manner. It was felt that this procedure would 
result in a pavement roflecting considerable 
unevenness and local differential settlement, and 
which would require large cxpenditures for maintcn- 
ance after construction. In addition, the pavement 


would generally be rough riding and dangerous. 


3. Stabilizing the foundation by the injection of 


chemicals or grouting materials. This method was 
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considered to be uncertain and expensive due to 
the large number of close-spaced holes required 


for adequate coverage. 


Compacting the foundation in place to a greater 
density and a hizher bearing valuc to the maximum 
obtainable depth, by a heavy impact or rolling 
load. Of these it was felt that a heavy rolling 
load would be the more practical and economical, 
and was the method developed and covered in this 
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SCOPE OF INVESTIGATION 


Prenarations for the investigation were 
nredicated on the belicf that a heavy pneumatic tired 
roller rolled over the area a sufficient number of 
times would comnact the unner portion of the dunn 
fill to furnish a satisfactory bearing value, and 
designate the local weak spots, which night be treated 
senarately. It was felt that this method would cevelop 
.a comnacted crust several fect in thickness as the 
unper layer of the foundation dumn fill, pre-consoli+ 
dated by the rolling to reduce the secttlenent exnected 
due to the sunerimnosed fill load. On this would be 
added several additional feet of well comnacted fill. 
The combination of these would suynport .. flexible vave- 
ment sufficiently to elininate abrunt differential 
settlements, and nininize the gradual scttlement 
covering long stretches. 

To determine the feasibility of such a method, 
and to obtain specific information with which to prepare 
the necessary plans and snecifications, field data was 
required to cover the following points: 

il, The effective weight or weights of roller needed 


to connact the foundation to a satisfactory density. 


2. The order of increasing the roller weight to obtain 
satisfactory rolling without causing too much lateral 


displacenent, or deen ruts that would interfer: with 
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the rolling operations. 
The number of roller passes required, 


The effect of these operations on the dump fill 


areas of different agese 


The denths to which the rolling was effective in 


contributing to a compacted crust. 
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BQUIPMENT USED 


Before the investigation was started, some 
thought was given to the possible type and weight of 
equipment which could be used to meet the developed 
requirements, At this time, the William Bros Boiler 
and Manufacturing Sompany of Minneapolis, Minnesota, 
offered the use of their new 50-Ton Compactor, recently 
nut on the market by them, It was therefore decided to 
use this Bros roller for the investigation, as it was 
felt that it met the requirements. 

The roller consists of a large metal box 
approximately 17 feet long by 8 feet wide, under which 
are centered two axles in linc, each with two rubber 
tires of size 18:00 x 24-24 ply. A tongue neck extends 
from the box to two front dolly wheels, -nd a tie-bar 
connects the dolly wheels to the tractor. The empty 
weight of the roller is 12 tons, and the box is of such 
capacity that it can be loaded with saturated sand to 
a total weight of 50 tons. For this experiment, the 
roller was used at three different weights: empty 
weisching 12 tons, loaded to half load at 31 tons, and 
finally loaded to full capacity at a total weight of 
50 tons. 

During the tests, the roller was pulled first 
by a D-7 Caterpillar Tractor furnished by the Bero 
Engineering and Construction Company, and later by an 


HD-19 Allis-Chalmers Tractor furnished by the McDougall 
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Equipment Company of Binghamton, New York. The 
equipment used was furnished by these organizations 
at no cost to the State, but as a contribution to 


the development of the experiment. 
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TEST PROCEDURES 


For the investigation, seven test strips 
were laid in various locations on the dump fill in 
such a manner that fills of different ages and com- 
position would be included. Each test strip was 
200 feet long and 20 feet wide. The locations of 
these test strips are shown in Figure A-~1ll. After 
they were laid out, these test strips were cross- 
sectioned and referenced to established bench marks, 
During the rolling, additional cross-sections and 
profiles were taken periodically in every test strip 
to measure the amount of settlement or displacement 
taking place as a function of the number of roller 
passes and the weight of roller used. 

In the first five test strips, the compaction 
tests were made in three scparate stages, The first 
stage consisted of rolling the area with 12 full passes 
of the empty roller, which weighed 12 tons.. In the 
@apond stage, the roller was loaded to a total weight 
of 31 tons, and the areas were rolled 12 additional 
times. Finally with the roller loaded to its capacity 
of 50 tons, the rolling was continued until no mcasur- 
able sottlement was noticed in these test strips. 
During these operations, local weak spots developed, 
into which the roller sank as much as 4 feet.- These 
areas were backfilled and leveled off with a thin layer 


of sand and gravel hefore tho rolling was continued. 
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12. 


The last two test strips were compacted 
only with the roller loaded to a total weight of 50 
tons. It was thought advisable to compare the behavior 
of the roller fully loaded on material not previously 
compacted, to that on material previously compacted by 
light rolling, and to notice the number and depths of 
local depressions by a comparison of the two methods, 

Attempts were made to measure the effects 
of rolline on the density of the dump Pas tebertel 
in place and on the depth to which the rolling was 
effective. The taking of samples to measure natural 
densitius in place was not practicable because of the 
nature of the material, Two other methods, however, 
were used to obtain a measure of the relative change 
in density with depth, The first of these was the use 
of the eloctrical resistivity apparatus. The second 
method was the use of probing rods driven into the 
ground under standard conditions, and poserntne the 


number of blows for each foot of penetration. 


Electrical Resistivity:-The use of the electrical 
resistivity apparatus in itself was an experiment, 
insofar as this method had not been used before for 

such work. The apparatus measures the resistanes of 

an zlectrical curront flowing through the goil material. 
It is known that the resistance of a material is lessened 
with an increase in the density of that material. The 


depth at which the resistance is being measured is 
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13. 
dependent chiefly on the spacing of the Slectrodes on 
the ground, Two types of tests were used: The first 
is known as the point test, in which the electrode 
spacing, which controls the depth to which measurable 
effects are produced, was changed progressively from 
1 to 20 feet. The second type of resistivity test 
made was the traverse test, in which the electrode 
interval is maintained constant and..is progressed from 
one end of the line to the other. The point test gives 
a picture of changing resistance with depth, while the 
traverse test indicates the horizontal changes at a 
uniform depth. The results of these tests have been 


computed and plotted, and are included in Appendix C, 


Probing Rods:-The relative increase in density due to 
rolling, measured by the use of probing rods, was done 
by driving into the ground 1-5/8 inch diameter rods 

with a 250 lb, hammer, dropped through a height of 

6 inches. The number of blows required to drive the 

rods for each foot of depth was recorded. The variation 
in the number of blows was considered a relative measure 
of the change in density of the material. The probing 
rods were driven at various locations to include the 
portions of the fill which hard not beon rollcd, and also 
others which had been given complcte rollins coveragée 
By comparing the results of these two areas, the increase 
in resistance to penetration was attributed to an increase 
in density due to the surface rolling operations. The 


results of these tests are given in Appendix D. 
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14. 
TEST RESULTS 


The test results obtained during the investi- 
gation tate computed, analyzed, and plotted in several 
ways to show the required relationships. Each test 
strip included 6 control sections across which profiles 
were taken at 2+foot intervals within the comvacted 
width of 20 feet. The 6 control sections were laid 
out for each test strip as shown in Figure B-l for 
Test Strip Noi 3-6 

Profiles across these control sections were 
taken periodically during the rollins operations and 
were correlated with the number of passes and the various 
weights of roller used. Centerline profiles and addi- 
tional sections at some of the weakest locations between 
these standard sections were taken as the investigation 
developed. To maintain control during the rolling 
operations, the average settlement across each of the 
6 control sections for each test strip was plotted 
directly in the field against the number of passes given. 

In the rolling operations, one pass was taken 
to represent two trips of the roller, each trip offset 
from the other the width of the one tire to obtain 
complete area coveragee 

-—s-* Figures B-2 t. B-6 show the resulting average 
settlement obtained across each control section, plotted 
versus the number of roller passes given for the corres- 


ponding weights of roller. These plots.show that the 
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12-ton roller gave an average settlement of 043 feet 
after 12 passes. The major portion of this. settlement 
developed during the first 4 to 6 passes. The 12 addi- 
tional passes of the 31-ton roller gave from 0.6 to 0.7 
feet of additional settlement, for an average total of 
approximately 1 foot. The major portion of the settle- 
ment developed with the 31-ton roller was obtained 
during the first 8 passes. The 50-ton roller further 
increascd the settlement to an average of 2 feet. The 
major portion of this settlement was realized during 
the first 20 to 25 passes of the roller. Further 
rolling with the 50-ton roller resulted in additional 
settlement, but the actual amount was relatively small. 
Figures B-7 and Be8 show the settlement data 
plotted for Test Strip Nos. 6 and 7. In these two 
strips only the 50-ton roller was used, without prior 
rolling with a lighter weight roller. In Test Strip 
No. 6 a maximum of 2 feet of settlement was obtained 
in approximately 25 to 30 passes, at which time rela- 
tive stability was obtained. Test Strip No. 7 showed 
approximately 1.7 feet of settlement during the first 
5 passes of the 50-ton roller.- The test on this strip 
was discontinued due to the very bad rutting that 
developed in some locations. This appeared to be one 
of the weaker strips tested, and would have'given 
considerably more settlement if the test had been 


continued until stability was obtained. 
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The relationship between the average and 
maximum settlements is shown plotted in Figures B-9 
and Bell for several of the test sections recorded. 
On the average, the maximum local scttlement within 
each test section was apvroximately 50 percent greater 
than the average settlement, with some sections showing 
as much as 100 percent variations 

The data was also plotted-to show the cross 
sectional profile of the surface at each control section, 
These profiles are shown plotted in Figures B-12 t2 
B=-47, and are referenced with the number of passes 
required to give the developed profiles. On the aver- 
age, the greatest settlement shown plotted on these 
sections was approximatoly 3-1/2 feet. In some of the 
locations between these control sections, settlement 
up to 4 feet was recorded, 

It should be pointed out that there is con- 
Siderable variation in the amount of settlement obtained, 
even across the narrow 20-foot width of the sections 
measured, In general, all.of these sections show a 
greater settlement along the center of the test strip 
than toward the outside edges, This variation may have 
been due to the overlapping effects of the rolling, 
since one coverage over the full width of the test 
strip was composed of two nasses, one pass covering 
each side of the centerline. The recorded differenti:.1 


settlement in some sections was as much as 3 feet. 
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Several of the centerline profiles developed 
during the investigation are shown plotted in Figure B=48, 
These accentuate the variability of the material within 


each test strips 


Blectrical Resistivity:-The results of the electrical 
resistivity tests are shown plotted in Appendix C in 
two groups of curves. The first group, plotted in 
Figures C-1 to C-11, give the results of the point 
tests, which show the change of resistance with depth 
at one location. The second group, plotted in Figures 
C-12 to C-18, give the results of the traverse tests, 
which indicate the horizontal changes in resistance 
at a uniform depth. It should be pointed out that the 
results of this portion of the investigation are only 
qualitative, insofar as the relationship between the 
values of the resistance of the material to the passage 
of an electrical current and the corresponding density 
is unknown at this time, In general, the resistivity 
work was performed at the same locations within the 
test strips before and following cach rolling operation. 
However, due to the lapse of time between these groups 
of tests, other variables may have come into being, 
such as rainfall which occurred during that period and 
which affected the resistance of the material, 

Because of the local conditions, the effects 
of the decreased resistance were felt within the areas 


at varying depths up to 14 to 18 feet. However, analyzing 
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the data with allowances for these local variations, 
the point tests (Figures C-1 to C-11) show that 
rolling with the 12-ton roller was effective to an 
average depth of approximately 4 feet. “Rolling with 
the 31-ton roller was effective to an average denth 
of aporoximately 6 feet, and rolling with a 50-ton 
roller was effective to an average depth of approxi- 
mately 8 to 9 feet, 

Except for local said tone , the traverse 
test results (Figures C-12 to C-18) show that the 
measured resistance of the fill material showed a 
qoorease In Vaime. to a depth of 10, Poet, as the result 
of rolling. Where a traverse was made following roll- 
ing with the 12 and 3l-ton roller and again following 
rolling with the 50-ton roller, the rolling with the 
50-ton roller resulted in a further decrease in the 
resistance when compared to the values following the 
rolling with the 31l*ton roller, The resistance 
obtained has bcen assumed as representing inversely 


a measure of the density of the material, 


Probing Rods:-The results obtained from the use of 
probing rods to measure the relative increase in den- 
sity due to rolling are given in Appendix D. The 
values of resistance to penetration as a function of 
the depth below the surface were averagedfer the points 


within each test strip, to obtain a more representative 


relationship. These average values are shown plotted 
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in Figures D-1 to D-5, The individual results are 
included in table form in Figures D-6 to D-10, 

All the work done with probing rods was 
undertaken after the rolling operations were conpleted. 
Consequently, in order to correlate the effects of 
rolling on the density as measured by the increased 
resistance to penetration of the rods, two groups of 
holes were driven in the area tested. -The first group 
of holes was located adjacent to the test strips on 
material that had not been rolled, and represents the 
area before rolling. The second group was located 
along the same stations, but within the rolled test 
strips, and represents the area after it was rolled. 
This difference in locations introduced: additional 
variables due to the heterogeneous nature of the 
material, which were evident in the test results. 
However, an analysis of the test data showed that the 
number of blows required to drive the probing rods into 
the ground inthe rolled test strips was generally 
greater than those driven outside of the rolled test 
strips. The variation in the number of blows recuired 
to drive the probing rods for the first 10 feet has 


been averaged and is shown in the following summary. 
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In areas In areas 
not rolled completely rolled 





Cumulated number 

of blows to drive 65 130 
probing rods from 

O to 5 feat... 


Average number of 

blows per foot to 13 26 

drive rods from 

QO to 5 feet, 

Cumulated number 

of blows to drive 45 : 73 
probing rods from 

5 to 10 feet, 

Average number of 

blows per foot to 9 LS 

drive rods from 

Sto 10 feage 

The curves generally show that an increase 

in resistance to penctration has been realized to a 
depth of approximately 8 fcet. The number of blows 
required to drive the rods through the top 5 feet in 
the areas completely rolled was approximately double 
the corresponding number of blows in the areas not 
rolled. Beyond a depth of 10 feet, the variations 


obtained are only within the limits of error assumed. 
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SUMMARY 


The following summary has been obtained 


from the details of the investigations 


1. 


20 


The dump fill within the limits of the Brandywine 
Arterial Extension can be pre-consolidated by 
rolling with a heavy pneumatic tired roller, 

This rolling should develop-a compacted crust 
sufficiently thick to offer relatively uniform 
support to a light fill and permit the construc- 


tion of a serviceable flexible pavement. 


The settlement obtained in the foundation due 

to rolling with the empty roller weighing le tons 
was relatively small. This value averaged approxi- 
mately 0.3 feet over the entire area. It is felt 
that the 12-ton roller is too light for effective 


rolling, and should not be used during construction, 


Rolling the foundation directly with the roller 
fully loaded to 50 tons without prior rolling 

with a lighter roller develonced many deen ruts 

and holes with the first few roller passes. In 
addition to tearing and loosening the material, 
this method slowed down operations considerably, 
insofar as too much time was spent in pulling 

the roller out of these depressions, The 30-ton 
roller, however, did not cause too much difficulty 


in this respect. 
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The data shows that the bulk of the settlement 
due to the 30-ton roller was realized within 
the first 6 to 8 passes. The fow additional 
passes increased the amount of settlement very 


little. 


Using the 50-ton roller, the major portion of 
the settlement was obtained in approximately 20 
to 25 passes. Additional minor settlement “ts 


obtained with further rolling. 


Observations made during the testing program 
indicated that there is no practical means of 
setting up standards or procedures in the fielc 


to measure the settlement or required stability. 
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without interfering with the construction schedule. 


The rolling operations proceeded most smoothly 
when all ruts and local depressions which 
developed during rolling were backfilled with 


granular material. It was observed during the 


investigation, however, that if too thick a layer 
of sanf and gravel were spread, it reduced the 


effectiveness of rolling and prevented additional 


settlement. 


During the investigation, there were no local weak 


spots encountered which could not be strengthened 


by backfilling and re-rolling as deseribed in the 
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reporte Althouvh there may be such locations in 
the area, no special provisions need be made for 


the removal of any material by oxcavatione 


The electrical resistivity apvaratus showed that 
cold ine with the 30-ton roller was felt to a depth 
of approximately 6 fect, and that rolling with the 
50-ton roller was felt to a depth of 8 to 9 feet, 
The results of the rod syvobines Showed an increase 
in resistance to driving to an average depth of 

8 feet. There were some areas which shoved no 
change in resistance, while others showed change 

to a greater denth. Although it is not known what 
the direct relationship is between the change in 
resistance to the flow of an electric current and 
the change in density, nor the relationshinv between 
the number of blows on the rods and the density, 

it has been coneluded that a crust has bcen formed 
on the surface of the dump fill which has a ercater 
density and bearing value than before rolling, and 


which is affected to a denth of at least 5 foets 


The results of the investigation show that an 
average area settlement of 2 to 2-1/2 feet may be 


expected due to the foundation rolling. 
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RECOMMENDATIONS 


From the results of the investigation, the 


following recommendations are made to aid in the 


detailed design and the preparation of specifications 


for the nortion of the Brandywine Arterial Extension 


between Stations 51 and 96, 


1. 


36 


The rolling operations throughout the arca be 
carried on in two stages. The first stage should 
include complete coverage with the roller weighing 
from 25 to 30 tons. The second stage rolling 
should then follow using the roller weighing a 
total of 50 tons. The rolling should cover the 


area from toe to toe of slonecs 


The preliminary or first stage rolling be set. up 

to include 8 nasses of the 30-ton roller through- 
out the area, The second stage rolling should be 
estimated on the basis of 30 additional passes of 
the 50-ton roller. On the basis of these 38 nasses 
of the roller at an average sneed of 2 miles per 
hour, there will be required approximately 400 
rolling hours for the foundation rolling operations, 
It is recommended that this value be rounded to 


500 rolling hours for estimating purposes. 


The tentative unit price of the rolling operation, 


exclusive of the cost of the roller, has been 
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estimated anoroximatcly at $25.00 ner hour, as 


follows: 


D-8 Tractor and Onecrator #7.00 per hr. 
D-8 Bulldozer and Operator 8.00 ner hr. 
Fuel, maintenance, insurance, 

profits, ctc, 10.00 ner Hr. 


$25,00 nor hr. 
The unit price of the roller, based on a prorated 
rental rate of £1000.90per month, would be anproxi-= 
mately $5.00 per hour. Hovever, if the cost of 
the roller were charged off to this project, its 
unit price would be $25.00 per hour, based on a 
cost of $12,500.00, and 500 rolling hours. The 
total unit price for the comnlete oneration would 
then be either (a) $30.00 ner hour, or (b) $50.00 
ner hour. The corresnonding total assinated 
price for the foundation rolline would be cither 
(a) $15,000.00, or (b) $25,000.00, oxclusive of 
the price of Item 2HC. The actual unit price bid 
nrobably will be denendent on the availability of 
ane rollers and on Lts anticinated future wesc, 
Additional information is required to arrive at 


a more recconable cstimate. 


The denressions develoned in the foundation during 
rolling onerations should be backfilled «vith 
selected borrow, Item 2EC. The quantity should 

be the minimum required to level off the area and 


nermit continucd casy rolling. It is estimated 
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that there may be needed annroxinmately 12 inches 
of scleeted borrow over the entire area, with 

the actual quantity at any location varying with 
local conditions. On this basis, there will be 
needed annroxinately 20,000 cubic yards for the 
area between Stations 51 and 96. It is recommended 
that 20,000 cubic yards of Item 2EC be nrovided 
for this vortion of the nroject. A note should 
be added to the plans ocxnlaining that the mininun 
amount of Item 2EC required for ease of rolling 
will be used, and that, denending unon local con- 
ditions during construction, only a nortion of it 


nay actually be used. 


Since it is not nractical to set un a field nrocc- 
dure to measure the settlement during rolling, it 
it recommended that the Enzinecer on the nroject 
dtciis by visual and measured observations “yhen 


sufficient rolling has been obtaincd. 


The rolling onerations will be more cfficient and 
economical if the individual areas for rolling are 
nlanned of sufficient length to reduce to a mini- 
rum the relative time required for turning. The 
Engineer on the job should be nermitted to annrove 
the stretches laid out for rolling to obtnin as 
long a section as field conditions permit. Turn- 
around areas at the ends of the rolling section 


sa2uld be wide and satisfactorily nrenared to 
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reduce the tine for turning around, 


The annroach fill at the intersection of Bevier 
etreet, in the vicinity of Station ‘96, will be 
annroxinately 18 fect hich. The weight of this 
fill on the foundation may be considerably greater 
than any »re-consolidation effect we might realize 
from the rolling onerations, and it is exnected 
that further settlenent will he obtained in the 
foundation during and after construction. The 
anount of this settlenent cannot be estimated, 

BUG whl Gee Punetion of the age and tyne of 
material found in that foundation. It is recom- 
mended that this fill be built first to nernit 
sufficient time for natural settlement and adjust- 
ment of the foundation under the sunerimnosed load. 
The foundation should be first rolled in the sane 
manner as the rest of it, nlanning to increase the 


anount of rolling with the 50-ton roller to 40 or 


Our attention has been called to the existence of 
a storm water sewer line along the left side of 
the arterial route section, If this storm sewer 
line is within 8 feet of the surface, and within 
the section to be rolled in any area, nreeaution 
should be taken so that the heavy rolling will not 


damage the linc. 
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Wherever local conditions nernit, it is recommended 


that grade elevation be established a mininun of 


four feet above resent eround line. 


In cut sections, it is recommended that the area 
be excavated to one foot below subgrade level 


before the foundation rolling is started. 


Based on an anticinated average area settlement 
of 2 feet due to the foundation rolling, annroxi- 
mately 40,000 cubic yards of conmnon borrow should 
be added to the quantities, to connensate for the 
settlement and the fill to be aided below present 
ground level between Stations 51¢ and 964. 


Bsacause of the vossible future settlement that 
nay develon, it is recommended that the navenent 
throuch this nortion of the nroject be designed 


aS a Flexible. navonent. 


The quantitics and costs covered in this renort 
are for estimating nurnoses for the section of 
the nroject between Stations 51¢ and 964. These 
should be reviewed by the District when incornor- 


ated in the total job quantities. 
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RECOMMENDED TENTATIVE SPECIFICATIONS 





ITEM SPECIAL EMBANKMENT FOUNDATION ROLLING 
(a) Work:-Undcr this Iten the Contractor shall roll 


29. 


the embankment foundation with an annroved nneunatic 


tired roller as directed by the Engineer, 
Annroved pneumatic tired egquinnent for rolling 
shall be of such canacity that the -load may be 
varied fpom 30 Go 50 tons, This load must te 
transmitted through two axles acting in a line 
nernendicular to the centerline of the roller to 
nernit oscillating action. The total axle load 
shall be transnitted to the ground on four 
nneunatic tires, The nneumatic tires shall be 
evenly snaced across the entire width of the 
Poller, anc Shall be attached tro to Baeh axles: 
The axles shall be so attached to the body of the 
roller that oscillation will be obtained in each 
set of two tires. 

The rolling shall cover the entire foundation 
area between the toes of slone, from Station 51 
to Station 964. These stations are annroxinate 
and may be varied in the ficld denending on local 
conditions. Preliminary rolling shall be done 
with a 30-ton axle load, It is exnected that the 
anount of »relininary rollins required will be 


anynroxinately 8 »asses over the entire area. 
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30% 


The axle load shall then be increased to a total 
load of 50 tons, Final rolling shall be done with 
the 50-ton axle load. This rollins shall be con- 
tinued until the degree of stability of the founda- 
tion as required by the Enginecr has been obtained. 
It is expected that the anount of rolling required 
with the roller loaded to a total weight of 50 tons 
will be annroxinately 25 to 30 nasses over the entire 
area to be covered, 

In rolling, one nass shall be taken to renresent 

two trins of the roller, each trin offset fron 

the other the width of one tire to obtain complete 
arca cCOVeragc.e 

AS the Wolline prozresscs, wne irreritaritics 
between tire marks shall be leveled off to facili- 
tate connaction and to nermit comnlete area coverage 
by the tires. All local denressions which interfere 
with the rolling onerations shall be backfilled 

with Selected Borrow - Item 2EC. 

The amount of backfill to be used for these onera- 
tions shall be kent to tha ninimum required to 
nermit easier rolling onerations. When the condi- 
tion of the foundation is satisfactory for normal 
rolling, the sneed of the roller shall be not less 


than 2-1/2 miles per hour. 
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Sls 
(b) Payment:-The quantity to be naid for unier this 
Item shall be the number of hours of rolling 
nerformed by the snecial rolling equipment. No 
naynent will be made for idle equipment due to 
ronairs, bad weather, wet subgrade, ov for any 


other reason. 


The time of rolling shall be reeorded to the nearest 
minute’ by the Contractor, This tine shall be 


checked daily by the Enginccr, 


The unit price bid for this item shall include the 
éost of furnishing all labor, materials, fuel, 
equinnent, and revairs necessary to comnlicte the 
work, excent the Selected Borrow used during these 
rolling onerations will be naid for under its 


resnective Iten, 
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ig. A-l Rear View of roller showing tire 
snacing. 
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Fig, A-2 Roller loaded to 31 tons being pulled 
out of soft snot in turn-around area 


at end of Test Strip No. 2, 
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Fig. Ae=3 Test Strip Nos 1 during rolling with 
31-ton roller, showing irregularity 
of foundation under loose conditions, 
Surface material wet after rains 
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Fige A-4 Test Strin No. 2 following rolling 
with 50-ton roller, showing several 
weak snots. 
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Fig. A»5 Close-up of well-comnacted stable 
surface during rolling with 50-ton 
Poller, Test Stwan Noy By 




















Fig. A-6 Cracked surface of loose fill follow- 
ing several passes of 50-ton roller 
on natural ground. Test Strip-No. 6. 
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Fig. A-7 Bad depression in turn-around area 
south of Test Strip No. 3, during 
rolling with 50-ton roller, 











Fig. A-8 Weak foundation in Test Strip No. 7 
bogging down 50-ton roller during 
first pass. No nrior rolling given. 
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Fig. A-9 View of Test Strip No. 7 before 
rolling, Test Strip No, 1 seen 
on rient.s 





Fig. A-10 View of Test Strip No. 7 after 
5 nasses with 50-ton roller, 
No other rolling given. 
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PLAN SCALE 1" = 200' 
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ELEVATION (FT) 
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PROFILE SCALE - VERTICAL- |'=10' 
STATION (FT.) 
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